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Descri pti on:

Many different software reliability nodels have been proposed
since the first ones were published in 1971. These nodels have
been shown to be useful in nonitoring reliability gromh over a
wi de range of software devel opment projects. However, their use as
a managenent tool is not as w despread as it mght be. One problem
is that there is no way of identifying the nodel nost applicable to

a developnment effort prior to test. “1"his can be mtigated,
however, by executing several nodels at once and using statistica
methods to identify the nodel nobst likely to produce accurate

results. Recent work has al so shown that nore accurate predictions
can be produced by conmbining the results of several nodels in a
| i near fashion.

Anot her major issue in software reliability measurenent is the
ease-of -use of currently available tools. Several tools are
currently available, but many of them are difficult for non-
specialists to use. For instance, the primary outputs of severa
tools are in the formof nodel paraneter values. Wthout detailed
mat hemat i cal knowl edge of the nodels, the results cannot be
i nterpreted. Al t hough software devel opers and nanagers nay have a
general know edge of failure rates and nean tinme to failure, there

will be many who are not famliar wth the details of software
reliability nodels. Because of this, many of the currently-
available tools will be of |limted use to these individuals. For

those tools that graphically display nodeling results, the plots



t hensel ves may be of low resolution, or there may be only a few
types of plots in the results are displayed. In nodeling software
reliability, it is useful to be able to see high resolution
di splays of failure rate curves, reliability growh curves, the
cumul ative nunber of failures, and various tests for goodness of
fit. D splays such as these would all ow nmanagers to easily predict
future failure behavior and see relationships to the tinme and
effort required to achieve a required reliability.

Qperating the tools may also be difficult. Many tools have
command-1 ine interfaces, and do not take advantage of high
resolution displays and pointing devices that would allow the
construction of menu-driven or direct-manipulation user interfaces.
Command-line interfaces can make it nore difficult for users to
renmenber the specific steps required to acconplish a task, and al so
nmake it easier for operations to be perfornmed out of sequence. A
pul | -down rmenu or direct-mani pul ation interface, on the other hand,
can assist users by explicitly listing the avail able operati ons and
enabling only those that are appropriate.

W are currently inplenenting a software reliability
measurenent tool, CASRE (Conputer Aided Software Reliability
Estimation) that addresses these ease-of-use issues. CASRE

includes the reliability nobdels suggested by a recent ATAA
recomrended practices docunent, and runs in a Mcrosoft Wndows

envi ronnent . The command interface is nenu driven; selective
enabling and disabling of nenu options guides users through the
selection of a set of failure data, execution of a nodel, and
anal ysis of nodel results. Data used as input to the nodels is

si mul taneously displayed as text and as a high-resolution display
that can be controlled to let users view the data in six ways.
Model predictions and various goodness-of-fit tests may be
superi nposed on the plot of the raw data. In addition, CASRE lets
users to define nodel conbinations, store them as part of CASRE's
configuration, and run themin the same way as any other nodel.

This type of tool would be particularly useful to software
devel opnment organi zations searching for ways to nore effectively
manage their resources. For many projects, software reliability
nmeasurenent has been shown to be an effective way to predict
requi red resources during the testing phases. Specifically, it can
hel p managers answer the follow ng questions:

1. Wien will the software be ready for rel ease?
2. How nmuch tine and effort will testing require?
3 What will the inpacts to users be if the desired

reliability is not achieved?

Since CASRE has been designed with the non-specialist in mnd, it
shoul d have w der acceptance anong nanagers and devel opers than
tools requiring detailed know edge of the nodels.



